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Amendment 

In the Specification 

At column 1 , before Technical Field", please add the following: 

" Related Applications 

This is a continuation of copending Reissue Patent Application Serial No. 
09/324,506, filed June 3, 1999, which is a reissue of U.S. Patent No. 5,833.035, 
issued November 10, 1998. - 

In the Claims 

Please cancel Claims 1-24 and add the following new claims: 

25. A disc brake caliper system comprising a housing (1) to be arranged 
astraddle of a vehicle brake disc, two thrust sleeves (8), which are connected to a 
brake pad holder (6) provided with a brake pad (5) for braking engagement with 
the brake disc and which are axially movable in the housing at a distance from 
each other, a cross bar (9) connecting the two thrust sleeves, and a lever (17) for 
transmitting a brake force from a brake cylinder (4) attached to the housing, to the 
cross bar, characterized in that the mechanism including the thrust sleeves (8), the 
cross bar (9) and the lever (17) is a self-sustained unit for insertion in the housing 
(1) and further characterized in that bearing tappets (20), parallel with the cross 
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bar (9), are fixedly connected to the inside of tlie housing (1) and in that the lever 
(17), besides an arm (18) for actuation by the brake cylinder (4), comprises a 
curved wedge (19), having an Inner cylindrical surface (19') in engagement with 
outer cylindrical surfaces of the bearing tappets and an outer cylindrical surface 
(19") - with greater radius than the inner cylindrical surface - in engagement with 
an inner cylindrical surface of the cross bar. 

26. A mechanism according to Claim 25, characterized in that an 
adjuster mechanism (28) is arranged on a spllned shaft (29) rotatably journalled in 
the bearing tappets (20). 

27. A mechanism according to Claim 26, characterized in that the 
adjuster mechanism (28) is arranged between the two bearing tappets (20). 

28. A mechanism according to Claim 27, characterized in that an 
adjuster housing (33) of the adjuster mechanism (28) is provided with external 
gears in engagement with a gearwheel (41) rotatably journalled in the housing (1), 
the gear wheel (41) in tum being in engagement with an internal gear segment 
(17") in an arcuate yoke (17') of the lever (17). 
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Remarks 

In an Office Action mailed on February 15, 2000 during prosecution of the 
parent to the present application, Examiner Chris Schwartz rejected amended 
claim 16 of the parent application, which is identical to claim 25 above, under 35 
U.S.C. §1 03(a) as being unpatentable over U.S. Patent No. 5,433,298 to Antony et 
al. Applicant filed a Response on April 12, 2000, requesting that the Examiner 
reconsider his position and highlighting the novel aspects of the invention over the 
cited prior art. Thereafter, Examiner Schwartz telephoned Applicant's attorney, 
Todd Oberdick, to Inform him that although Examiner Schwartz had determined 
that Claim 16 was patentable over the references of record, and had attempted to 
issue a Notice of Allowability, a reissue supervisor at the U.S. Patent Office had 
instructed Examiner Schwartz not to issue the Notice of Allowbility, and instead 
reject Claim 16 under the theory of impermissible recapture. In response to this 
telephone conversation, Applicant amended Claim 16 to remove any question of 
recapture so as not to delay the issuance of the parent application. Applicant now 
files the present application, with the above Claim 25 being identical to Claim 16 of 
the parent case before having been amended to remove any question of 
recapture. 
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For the foregoing reasons, Applicant respectfully submits that any questions 
of patentability with respect to the prior art have already been resolved, and that 
the only issue presented in this case relate to the recapture allegation. 

During the telephone call described above, the Examiner objected to Claim 
16 (now Claim 25 of the present application) on the grounds that it had been 
amended in a manner which resulted in the impermissible recapture of 
surrendered subject matter. More specifically, the claim had been amended so as 
to not require cover (2). Applicant respectfully disagrees that recapture exists. 

It is well known that a reissue will not be granted to "recapture" claimed 
subject matter which was surrendered in an application to obtain the original 
patent. However, Applicant respectfully submits that such is not occurring here. 

In the parent application, there were two sets of claims. Claims 1-12 were 
directed to a modular disc brake system having a housing (1), a cover (2), and a 
plurality of other components carried by the cover (2) independently of the 
housing. Claim 13, which was added later during prosecution, was directed to a 
disc brake system having a particular wedge configuration. Unfortunately, Claim 
13 also recited a cover (2) in addition to a housing (1). 
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Therefore, the two sets of claims related to two completely different points 
of novelty: the first set of claims (Claims 1-12) related to the modular 
configuration, while the second set of claims (Claim 13) related to the wedge 
configuration. Moreover, while the cover (2) was required for the first set of 
claims, and arguments were made to this effect during prosecution of the parent 
application, the cover (2) was not required for patentability for the second set of 
claims, and no arguments were made for patentability of Claim 13 based upon the 
presence of the cover (2). The inclusion of the cover (2) in Claim 13 was 
erroneous, and in fact constitutes one of the bases for the reissue application (See 
Second Supplemental Reissue Declaration Of Lars Severinsson, Para. 5). 

Applicant is now attempting to remedy the erroneous inclusion of the cover 
(2) in the claims relating to the wedge configuration. This is not recapture, as no 
argument was made during prosecution of the parent that the cover (2) was 
necessary for patentability of the claims directed to the wedge configuration. The 
only arguments which were made regarding the cover (2) concerned the claims 
directed to the modular configuration. As such. Applicant never surrendered a 
claim directed to the wedge configuration without a cover (2), and there can be no 
recapture of such a claim. It is now, and has always been. Applicant's position 
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that the wedge configuration alone Is patentable over the prior art regardless of 
whether or not the system includes a cover (2), and the Examiner apparently 
agreed by his indication that a Notice of Allowance would have issued absent the 
issue of recapture. 

For the foregoing reasons, Applicant respectfully submits that Claims 25-28 
are patentable over the references of record and earnestly solicits allowance of the 
same. 



Respectfully submitted, 



Wesley W. Whiter, Jr., Registration No. 33,558 
Richard J. Basile, Registration No. 40,501 
Todd M. Oberdick, Registration No. 44,268 
Attorneys for Applicant 

ST. ONGE STEWARD JOHNSTON & REENS LLC 
986 Bedford Street 
Stamford, CT 06905-5619 
203 324-6155 
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DISC BRAKE CALIPER 
TECHNICAL HELD 

This invention relates to a disc brake caliper, comprising 
a housing to be arranged astraddle of a vdiicle brake disc, 
a cover attached to the housing, two thrust sleeves, which are 
connected to a brake pad holder provided with a brake pad 
for braking engagement with a brake disc and which are 
axially movable in the housing at a distance from each other, 
a cross bar connecting the two thrust sleeves, and a lever for 
transmitting a brake force from a brake cylinder, attached to 
the caliper, to a cross bar. 

A disc brake caliper of this kind is primarily intended for 
a road vehicle but may quite as well be used for a rail 
vehicle. 

TECHNICAL BACKGROUND 

Prior designs for disc brake calipers of this kind are for 
exan^ie shown in EP-A-0 569 031 and EP-B-0 291 071. In 
both these designs the force transmission from the levCT to 
the cross bar is rather complex. This means that these disc 
brake calipers are comparatively expensive and vulnerable. 

THEINVemON 

A less con:^)lex. cheaper and more reliable design is 
according to the invention attained in that bearing tappets, 
parallel with the cross bar, are fixedly connected to the inside 
of the cover and in that tiie lever, besides an arm for 
actuation by the fcffake cylinder, comprises a curved wedge, 
having an inner cylindrical surface in engagement with outer 
cylindrical surfaces of the bearing tappets and an outer 
cylindrical surface — with greato" radius than the inner cylin- 
drical surface — in engagement with an inner cyKndrical 
siuface in the cross bar. 

In a way known per se needle bearings are preferabfy 
anai^ed between on one hand the inner cylindrical surface 
of the curved wedge and the outer cylindrical surfaces of the 
bearing tappets and on the other hand the outer cylindrical 
surface of the curved wedge and the inner cylindrical surface 
in the cross bar. 

An adjuster medianism, necessary in a disc brake csHiper 
of this kind, may be arranged in different places, and typical 
exan^les of tiiis can be found in the two earlier mentioned 
patent publications. 

According to the present invention an adjuster mechanism 
is arranged on a splined shaft rotatabiy journalled in the 
bearing tappets. Accordingly, the adjuster mechanism is 
arranged in a stationary part of the caliper with the advan- 
tages associated therewith. 

Preferably the adjuster mechanism Is hereby arranged 
between the two bearing t^pets. 

The adjuster mechanism used in the present disc brake 
caliper comprises an adjuster housing, an adjustment spring 
with its outer periphery in engagement with an inner surface 
of the adjuster housing, a driving ring connected to the 
adjustment sprii^ by means of a radial extension tiiereof in 
a driving ring recess, an adjuster hub connected to the 
splined shaft by means of inner splines, and a one-way 
spring connected to the driving ring by means of a radial 
extension and arranged on coaxial cylindrical surfaces of fee 
driving ring and the adjuster hub. 

The adjust^- housing is preferably connected to the inner 
cylindrical surface of the curved wedge by a pin or the like 
extending from the surface into a housing groove. 
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Hereby the control distance or A-measure for the adjuster 
is formed either in that the pin has a smaller diameter than 
the circumferential dimension of the groove or in that the 
adjuster spring extension has a smaller circurafercntiai 

5 dimension than the driving ring recess. 

According to a modified embodiment the adjuster housing 
is provided with external gears in engagement with a gear 
wheel rotatabiy journalled in the cover, die gear wheel in 
turn being in engagement with an internal gear segment in 

10 an arcuate yoke of the lever. By this design it is possible to 
obtain a higher exchange ratio and thus a faster takeup of 
excessive slack. 

In this adjuster mechanism the control distance or 
A-measure for the adjuster is formed in that the adjuster 
spring extension has a smalia: circumferential dimension 
than the driving ring recess. 

In both these adjuster designs each end of the splined shaft 
is connected to an adjustment shaft in internal splines 
connection with the thrust sleeve by means of bevel gears, 
the thrust sleeve being rotationally connected to the brake 
pad holder and in thread connection with the cross bar. 

The cover and the cross bar may according to the inven- 
tion be resiliently connected by means of screws extending 

25 through holes in the cross bar and attadied to the cover, a 
compression spring being arranged between the head of each 
screw and a spring sleeve bearing against the cross bar. 

By this design a return force for the cross bar and 
accordingly for the thrust sleeves is obtained, but the cover 

30 and the rest of the medianism are also held together as a unit 
even in the absence of the housing, which accordingly may 
be manufactured separately. 

BRIEF DESCRIPTION OF THE DRAWINGS 

3^ The invention will be described in further detail below 
reference being made to the accompanying drawings, in 
whidi 

FIG. 1 is a section of a disc brake calq>er according to the 
invention (along the lines I — I in FIG. 2), 

40 

FIG. 2 is a section of the caliper along the line II — H in 
FIG. t 

FIG. 3 is a plan view of a lever in the caliper according 
to the invention, 
45 FIG. 4 is a side view of the above lever, 

FIG. 5 is a plan view (in two levels) of a sub assembly of 
the caliper according to the invention, including the lever 
shown in FIGS. 3 and 4, 

FIG. 6 is an enlargement of the central part of FIG. 2 for 
^ more deariy illustrating the adjuster part of the calip^, 

FIG 7 is a plan view, partly in section, of an adjuster 
housing widi its contents, 

FIG. 8 is a sectional side view corresponding to FIG. 1 but 
to a larger scale and showing a modified embodiment, and 

FIG. 9 is a section corresponding to FIG. 6 of the modified 
embodiment of FIG. 8. 

DETAHJED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

60 

A disc brake caliper, preferably for use in heavy road 
vehicles, is shown in FIGS. 1 and 2. As is well known in tiie 
art, a caliper of this kind is to be mounted in a vehicle 
underframe astraddle of a brake disc (not shown) on a 
65 rotating axle of the vdiicle. 

The main components of the disc brake caliper are a 
housing 1 and a cover 2, which are attatiied to each other by 
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means of screws 3. Attached to the cover 2 is a brake 
cylinder 4. noimaliy a pneumatic brake cylinder, for deliv- 
ering a brake force to the caliper. The brake cylinder 4 is 
only indicated in FIG. 1 with dash dotted lines. 

In a way to be described the brake force from the bcakt 
cylinder 4 is transmitted to a brake pad 5 engaging the brake 
disc (not shown). The reaction force at braking is taken up 
by a similar brake pad (not shown) attached to the housing 
1 at the other side of the brake disc (not shown), as is well 
known in the art. 

The brake pad 5 is attached to a pad holder 6. which in 
turn — ^via a heat shield 7 — ^is attached to two thrust plates 81. 
Rotatiooaliy attached to these thrust plates 81 are thrust 
sleeves 8, which thus are axially and rotationally movable in 
the housing 1. The two thrust sleeves 8 are provided with 
external threads, and a cross bar 9, having two internally 
threaded bores 10 (FIG. 5). is attached to these thrust sleeves 
8: the three parts 8 and 9 form a brake force transmitting 
unit. The cross bar 9 is provided with a projection 9* 
engaging a corresponding recess in the housing 1 for the 
guiding of the cross bar 9. 

Hoid-off or return springs 11 are arranged between the 
housing 1 or rather the cover 2 and the cross bar 9 in the 
following way. The aoss bar 9 is provided with bores 12 at 
its two ends. Screws 13 surrounded by the springs 11 pass 
freely through these holes 12. The screws 13 are attached in 
corresponding holes in the cover 2. Eadi spring 11 is 
arranged between the head of the screw 13 and the bottom 
end of a spring sleeve 14 whidi bears against the shoulder 
on the cross bar 9 with its other end. By the described 
hold-off spring arrangement delivery of the mechanism as a 
unit including the hold-off springs is possible, in spite of tfie 
fact that the hold-off force acts between the cross bar 9 and 
the housing 1. The arrangement will act to hold the cover 2 
and the rest of the mechanism together also in the absence 
of the housing 1. 

A protective bellows 15 is arranged between each tiirust 
plate 81 and the housing 1 for preventing contaminants to 
ent^ into the mechanism inside the housii^ 1. Bach bellows 
15 is attached to the thrust plate 81 at the manufacture of the 
mechanism, whereas the attadiment thereof to the housing 
1 at the later mounting at the vehicle manufacturer can occur 
by means of a cup 16 pressed in place by the dirust plate 81. 

The brake force from the piston rod (not shown) of the 
brake cylinder 4 is transmitted to the medianism^ especially 
the <Toss bar 9, by means of a lever 17. The lever 17 consists 
in essence of an arm 18 extending out from what could be 
called a curved wedge 19 having cylindrical surfaces in 
engagement wi^ corresponding cylindrical surfaces of the 
cross bar 9 and bearing taj^ets 26, Each of these bearing 
tappets 20 rests by means of a bevel on the cover 2 and is 
connected thereto by means of a pin 21, so that it can be 
regarded as a part of the cover 2. 

As wiU appear below there are two bearing tappets 20, 
and an adjuster mechanism 28 is arranged between them. 

An inner cylindrical surface 19' of tiie curved wedge 19 
cooperates with the bearing tappets 20, whereas an outes: 
cylindrical surface 19** with larger radius than the inno^ 
cylindrical surface 19' cooperates with the cross bar 9. The 
centers for these two cylindrical surfaces 19' and 19** are 
offset in relation to eadi other, as appears especially well in 
FIG. 4, where the cento: for the outo: cylindrical surface 19** 
is higher than that of the inner cylindrical surface 19*. 

Inner needle bearings 22 with inner roller cages 23 are 
arranged between the inner cylindrical surface 19' and the 
bearing tappets 20. In a similar manner outer needle bearings 
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24 witti outer roller cages 25 are arranged between the outa: 
cylindrical surface 19" and the cross bar 9. Each outer roller 
cage 25 is held in a hardened insert 25* held in place by a pin 
25'' in the cross bar 9 (FIGS. 5 and 6). The puipose of these 
5 needle bearings is to enable a high efficiency for the engage- 
ment between the curved wedge 19 and the curved surfaces 
cooperating therewith- 

When the lever 17 moves from its position to the right in 
FIG. 1, drawn with full lines, to its position to the left in FIG. 
1, drawQ with dashed lines, the curved wedge 19 will be 
forced in between the bearing tappets 20 and the cross bar 
9 and push the latter to the left in the drawing, accon^Ushing 
a brake application via the thrust sleeves 8. For axial 
guidance the lever 17 is provided with an outer ridge 26 
15 between the two inserts 25\ Further, there are lower pins 27 
in the inner cylindrical surface 19' and the outer cylindrical 
surface 19", respectively, for circumferential guidance of the 
roller cages 23 and 25. respectively. 

The adjuster function of the disc brake calipex according 

^ to &e invention will now be described. The adjuster mecha- 
nism 28 is arranged between the bearing tappets 20 and is 
most clearly shown in FIGS. 6 and 7. However, the general 
arrangement will first be described with reference to FIG. 2. 

^ The adjuster mechanism 28 to be described is arranged on 
a splined shaft 29. whidi extends through the adjuster 
mechanism 28 and freely through the bearing tappets 20, 
Either end of the splined shaft 29 is provided with a bevel 
gear 30 meshing with a corresponding bev^ gear 31 on a 

^ splined adjustment shaft 32 in engagement with intamai 
splines Ld each thrust sleeve 8. By turning the splined shaft 
29 by naeans of the adjuster mechanism 28 in a way to be 
described below, the adju^ment shafts 32 will be synchro- 
nously turned for turning the thrust sleeves 8 in the cross bar 
9 and moving them forward in order to compensate for wear 
of the Xht brake pad 5. 

As most clearly appears from FIG. 7, the adjuster media- 
nism 28 has an adjusts housing 33. This adjuster housing 33 
is arranged between tiie two bearing tappets 20 and also in 
a suitable recess in the cover 2, as appears from FIG. 6. The 
adjuster housing is provided with a key g?:oove 33' for a pin 
34 (FIG. 6) attached in the curved wedge 19 and constituting 
a means for transferring motions to ttxe adjuster bousing 33. 
The adjust^- housing 33 contains the following elements 

45 to be further described: an adjustment spring 35, a guiding 
sleeve 36. a one-way spdsig 37, a driving ring 38, an adjusts 
hub 39 and a locking ring 40 in the end of the adjuster 
housing 33 for keq>ing all the other parts together in the 
housing. 

50 The adjustment spring or friction spring 35 has an outo" 
diameter which is sli^tly larger than the mncr diameter of 
the housing 33 and is in friction engagement therewith. At 
one end it is provided with a radial extension 35* engaging 
a coiresponding recess 38* of the driving ring 38. A control 

55 distance or A-measure for the adjuster can be formed either 
in that the groove 33' has a greater circumferential dimen- 
sion than tiie diameter of the pin 34 ch* that the recess 38* in 
the driving ring 38 has a greater circumferential dimension 
than the adjustment spring extension 35*. A radial extension 

60 of the one-way spring or locking spring 37 is attadied to fee 
driving ring 38. and two or three turns of this spring may be 
in firm engagement with the driving ring for providing 
assistance to the force transmission, whereas the remaining 
turns of the spring 37 may engage the adjuster hub 39 at 

65 mutual rotation in one direction, the driving direction. The 
purpose of the guiding sleeve 36 between the two springs 35 
and 37 is to guide them and thus to assist in obtaining an 
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accurate clutch funcition. Hie adjuster hub 39 is in splines 
engagement with the splined shaft 29 (FIG. 6), 

During an application stroke, i e when the lever 17 is 
moved to the left in HG. 1 by the brake cylinder 4 and the 
curved wedge 19 is pushing the cross bar 9 (and associated 
parts) to the left in FIG. 1, the control distance or A-measure 
defined in either of the two places mentioned above will first 
be traversed At the continued application stroke the adjust- 
ment spring 35 will be in engagement widi the housing 33 
by means of friction forces and will turn the thrust sleeves 
8 for slack decreasing, if the slack between the brake pad and 
the brake disc is excessive in relation to the set control 
distance, until a counter-force and thus a torque is built up, 
when the brake pad engages the brake disc. The force 
transmission during adjustment occurs by means of die 
one-way spring 35 drivingly acting between die driving ring 
38 and the adjuster hub 39, When the brake pad is in 
engagement with the brake disc, the torque is suci that slip 
will occur between the housing 33 and the adjustment spring 
35. 

During the release stroke no torque is transmitted by fee 
one-way spring 37 between the dbriving ring 38 and the 
adjuster hub 39. If the slack between tiie brake pads and the 
brake disc was excessive and a portion of this excessive 
slack has been taken up by a small rotation of the thrust 
sleeve 8 in relation to the cross bar 9, this new relative 
position will be maintained during die release stroke. 

A modified design for the adjuster mechanism is shown in 
FIGS. 8 and 9. These figures are only provided with refe- 
ence numerals for parts that are referred to below and/or arc 
different in relation to the first embodiment, shown in the 
previous figures. 

In this embodiment according to FIGS, S and 9 the 
movement fi:om the curved wedge 19 to die adjuster housing 
33 is not performed in the same way as in the previous 
embodiment. Instead the lever 17 is provided with an arcuate 
yoke 17' having an internal cylindrical gear segment 17" 
concentric with the bearing tappets 20. The housing 33 is 
provided with external gears, and a gear wheel 41 mealing 
with the gear segment 17" and with the adjuster housii^ 33 
is rotatably joumalled in die cover 2. For obtaining the 
desired result with this modified embodiment die contents of 
die adjuster housing 33 can be the same as in die first 
embodiment but reversed. 

By this design it is possible to obtain a higher exdiange 
ratio and thus a faster tabeup of excessive slack 

I claim: 

1, An interconnected disc brake caliper assembly ready 
for attachment to a brake cylinder (4), comprising in com- 
bination: a housing for straddling a vehicle brake disc, a 
cova- (2) attached to the housing substantially parallel to the 
brake disc which further comprises two dmist sleeves (8), 
whidi are connectable to a brake pad holder (€) provided 
witii a brake pad (5) for braking engagement widi the trake 
disc and which sleeves are axially movable and airanged on 
the cover for disposal in the housing at a distance from each 
other, a cross bar (9) encompassing the two thrust sleeves, 
and a lever (17) for transmitting a brake force from a brake 
cylinder (4) to said crossbar, bearing tappets (20) airanged 
parallel with the ctoss bar (9) fixedly connected to the inside 
of the cover (2) and wherein the lever (17) conq)rises an arm 
(18) for actuation by the brake cylinder (4) and a curved 
wedge (19) having an inncx cylindrical surface (19') in 
engagement with outer cylindrical surfaces of the bearing 
tappets and an outer cylindrical surface (19'') with greato" 
radius than the inner cylindrical surface in engagement with 
an inwardly directed cylindrical surface in the cross bar. 
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2. A disc bralx caiipo- according to daim 1, characterized 
in that an adjuster mechanism (28) is airaaged on a splined 
shaft (29) rotatably joumalied in the bearing t^pets (20), 

3. A disc brake caliper according to daim 2, characterized 
5 in that the adjusto^ mechanism (28) is airanged between tiie 

two bearing tappets (20). 

4. A disc brake caliper according to daim 1, characterized 
in that needle bearings (22, 24) are arranged between the 
inner cylindrical surface (19') of the curved wedge (19) and 
the outer cylindrical surfaces of the bearing tappets (20) and 
the outer c}^lindrical surface (19") of the curved wedge and 
the inner cylindrical surface in the cross bar (9). 

5. A disc brake caliper according to claim 1, characterized 
in that the cover (2) and the cross bar (9) are resilientiy 
connected by means of screws (13) extending through holes 

15 (12) in the cross bar and attached to the cover, a compression 
spring (11) being arranged between the head of eadx screw 
a^d a spring sleeve (14) bearing against the cross bar. 
J 6. A disc brake c^4)er, coir^>rising a housing (1) to be 
arranged astraddle of a vehicle brake disc, a cover (2) 

20 connected to the housing, two thrust sleeves (8) which are 
connected to a brake pad holder (6) provided with a brake 
pad (5) for braking engagement with the brake disc, said pad 
holder and brake pad being axially movable in the housing 
at a distance from each otiier, a cross bar (9) connecting the 

25 two thrust sleeves, and a lever (17) for transnutting a brake 
force to the cross bar from a brake cylinder (4) when 
attached to the caliper, characterized in that bearing tapp^ 
(20) arranged paralld with tfie cross bar (9) are fixedly 
connected to the inside of the cover (2) and in that the lever 

^ (17) comprises an arm (18) for actuation by the brake 
cylinder (4) and a curved wedge (19) having an inner 
cylindrical surface (19') in engagement witii outer cylindri- 
cal surfaces of the bearing tapp^ and an outer cylindrical 
surface (19") with greater radius dian the inner cylindrical 
surface in engagement with an inner cylindrical surface in 

3^ the cross bar, wherein an adjuster medianism (28) comprises 
an adjuster housing (33)* an adjustment spring (35) with its 
outer periphay in engagement widi an inner suriace of the 
adjuster housing, a driving ring (38) connected to the 
adjustment spring by means of a radial extaision (35*) 

40 thereof in a driving ring recess (38*), an adjuster hub (39) 
connected to the splined shaft (29) by means of inner 
splines, and a one-way spring (37) connected to the driving 
ring by means of a radial extension and arranged on coaxial 
cylindrical surfaces of the driving ring and the adjuster hub. 

45 7. A disc brake caliper according to claim 6, diara<toized 
in that the adjuster housing (33) is provided with external 
gears in engagement with a gear wheel (41) rotatably 
joumalied in the cova- (2), the gear wheel (41) in turn being 
in engagement wifli an internal gear segment (17**) in an 

50 arcuate yoke (17') of the lever (17). 

8. A disc brake caliper according to daim 7, characterized 
in that a ccJntrol distance A for the adjuster is formed in that 
the adjuster spring extension (35*) has a smaller circumfer- 
ential dimension than a said driving ring recess (38'). 

55 9. A disc brake caliper according to claim 6, characterized 
in that the adjuster housing (33) is connected to the inna^ 
cylindrical surface (19^) of tiie curved wedge (19) by a pin 
(34) extending from the surface into a housing groove (33'). 
10. A disc brake caliper according to claim 6, diaracter- 

60 ized in that a control distance A f w the adjuster is established 
in that a pin (34) has a smaller diameter than a circuratfa:- 
entiai dimension of a groove (33') in said housing, 

11- A disc brake caliper according to claim 6, diaracta:- 
ized in that a control distance A for the adjuster is established 

65 by the adjuster spring extension (35*) having a smaller 
circumfa-ential dimension than said driving ring recess 
(38'). 
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V 12. A <iisc bfafce cahper, comprising in combination, a 
housing (1) to be attadied to a vehicle brake disc assembly, 
a cover (2) for said housing adapted to contact a brake pad 
holder {6) provided with a brake pad (5) for braking engage- 
ment with ihc brake ^sc^ said pad holder and brake pad 
being axialiy movable in the housing during braking strokes, 
a cross bar (9) axialiy movable with said pad holder and 
brake pad camdng two thrust sleeves, a rotatable lever (17) 
for transmitting a brake force to the cross bar from a brake 
cylinder (4). bearing tappets (20) fixedly conneaed to the 
inside of the cover (2) having outer cylindrical surfaces for 
supporting the rotation of said lever (17). a curved wedge 

(19) carried by the lever for axialiy moving the cross bar in 

8 

a braking operation, said lever (17) further having an inner 
cylindrical surface (19') in engagement with outer c>'lindri- 
cal surfaces of the bearing tappets and an outer cylindrical 
surface (19**) with greater radius than the inner cylindrical 
^ surface in engagement widi a mating c>'lindrical surface of 
the cross bar. and needle bearings affixed adjacent to the 
respective irmer and outer cylindrical surfaces of the lever 
(17) to reduce friction between the inner and outer cylin- 
drical surfaces of tiie lever (17) and the respective tappets 

(20) and the cylindrical surface of the cross bar. 



^13 • A brake application mechanisin for a disc brake caliper, 
the caliper comprising a housing (1) to be arranged astraddle of 
a vehicle brake disc, a cover (2^ attached to the housing, two 
thrust sleeves (8), which are connected to a brake pad holder (6) 
provided with a brake pad (5) for braking engagement with the brake 
disc and which are axialiy movable in the housing at a distance 
from each other, a cross bar (9) connecting the two thrust sleeves, 
and a lever fl7) for transmitting a brake force from a brake 
cylinder (4) . attached to the caliper, to the cross bar, 
characterized in that the mechanism including the thrust sleeves 
(8) , the cross bar (9) and the lever (17) is a self-sustained unit 
for insertion in the housing (1) . 



14 . A mechanism according to Claim 13 > characterized in that 
the unit includes the cover (2) , 

15. A mechanism according to Claim 14 , characterized in that 
the cover (2) and the cross bar (9) are resiliently connected by 
means of screws fl3) extending through holes (12) in the cross bar 
and attached to the cover > a compression spring (11) being arranged 
between the head of each screw and a spring sleeve (14) bearing 
against the cross bar. 

n 16. A mechanism according to Claim 13 . characterized in that 

^^1 bearing tappets (20) , parallel with the cross bar (9) >_are fixedly 
connected to the inside of the cover (2) and in that the lever 

S (17) , besides an arm (18) for actuation by the brake cylinder (4K 
comprises a curved wedge (19) , having an inner cylindrical surface 
(19 M in engagement with outer cylindrical surfaces of the bearing 
tappets and an outer cylindrical surface (19") - with greater 

Q radius than the inner cylindrical surface - in engagement with an 
inner cylindrical surface in the cross bar. 

17. A mechanism according to Claim 13 , characterized in that 
an adjuster mechanism (28) is arranged on a splined shaft (29) 
rotatably journal led in the bearing tappets (20) . 

18. A mechanism according to Claim 17, characterized in that 
the adjuster mechanism (28) is arranged between the two bearing 
tappets (20) , 



19. A mechanism according to Claim 18, characterized in that 
an adjuster housing (33) of the adjuster mechanism (28^ is provided 
with external gears in engagement with a gear wheel (41) rotatably 
journalled in the cover (2) . the gear wheel (41) in turn being in 
engagement with an internal gear segment (17") in an arcuate yoke 
(17 M of the lever (17) . 

20, A mechanism according to Claim 17, characterized in that 
each end of the splined shaft (29) is connected to an adjustment 
shaft (35) in internal splines connection with the thrust sleeve 
(8) by means of bevel gears (30, 31) and in that the thrust _sleeve 
is rotationallv connected to the brake pad holder (6) and is in 
thread connection with the cross bar (9) . 

J21. A brake application mechanism, comprising in combination. 

a first modular unit comprising a housing and cover for 
receiving a brake application mechanism adapted to be disposed 
between a brake cylinder and a braking pad, and 

a second modular unit for insertion into said first said 
modular unit held together as an independent self sustained unit 
comprising a brake application mechanism with a brake force 
transmitting lever for transmitting braking forces from the brake 
cylinder to the braking pad. 



22* The mechanism defined in Claim 21, further comprising: two 
thrust sleeves which are connectable to a brake pad holder provided 
with a brake pad for braking engagement with a brake disc and which 
sleeves are axiallv movable and arranged on the cover for disposal 
in the housing at a distance from each other, a cross bar in the 
brake application mechanism unit has bores for receiving the thrust 
sleeves, and corresponding adjustment shafts extending through the 
thrust sleeves to transmit braking forces. 

23. The mechanism defined in Claim 21, further comprising: 
attachment means comprising spring biased screws arranged 
n between the cover in the first modular unit and the brake 
^ application mechanism in the second modular unit to bear against 
" the brake application mechanism for holding the cover and brake 
r^' application mechanism together as a unit for insertion into said 
^7 housing > 

y 24. The mechanism defined in Claim 23, further comprising a 

brake disc caliper brake application mechanism to be arranged 
astraddle of a vehicle brake disc> 
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Inventor: Lars Severinsson 
Granted: Nov. 10, 1998 

DECLARATION OF U.S COUNSEL FILED WITH REISSUE APPLICATION 
Now comes Laurence R. Brown, Attorney of Record in S. N, 
08/817,769 who initially filed and prosecuted that application, now 
U, S. Patent 5,833,035 as counsel for the inventor and assignee, 
declaring: 

That I did not fully appreciate at that time of filing or at 
any time during the prosecution of the application the true nature 
and scope of the invention disclosed and claimed in the U, S. 
application S.N. 08/817,769 resulting in the claims of the subject 
U. S. Patent 5,833,035; 

That I initially was commissioned to file claims prepared by 
Mr, Stellan Petri in the U.S.A. and thus to some degree relied upon 
Mr. Petri and the applicant inventor to know the state of the art 
and the scope of the invention to be claimed; 

That I did not make a patentability search or report during 
the course of prosecution in the U.S.A.; 

That, I erred in failing to appreciate the breadth of the 
invention that might have been claimed during the prosecution 
phase ; and 

That my failure to fully appreciate the true nature and scope 
of the invention disclosed in the original application was without 
fraudulent or deceptive intention and arose from inadvertence, 



accident or mistake. 

The undersigned being hereby warned that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under 18 U,S,C. 1001 and that such willful 
false statements may jeopardize the validity of the resulting 
patent, declares that all statements made of his own knowledge are 
true and all statements made on information and belief are believed 
to be true, /] 





Laurence R . Brown 
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Applicant: Lars Severinsson 


Assignee: Haldex Brake Products Aktiebolag 


Serial No. 09/324,506 


Filing Date: June 3, 1999 


Title of Application 


Disc Brake Caliper - Reissue of U.S. Patent 
No. 5,883,035 


1 Group Art Unit 3613 


Examiner C. Schwartz 



Assistant Commissioner for Patents 
Washington, DC 20231 



Second Supplemental Reissue Declaration Of Lars Severinsson 



I, Lars Severinsson, declare as follows under penalty of perjury: 

1) My residence, post office address, and citizenship are as stated below 
next to my name. 

2) I am the original, first and sole inventor of the above-referenced reissue 
patent application and make this declaration in support thereof. 

3) Priority Under 35 U.S.C. 120-1 do not claim the benefit under 35 U.S.C. 
120 of any United States Application. To the extent that such benefit was 
claimed in my declaration filed concurrently with the present application on 
June 3, 1999, such claim was in error, and hereby revoked. 

4) Priority Under 35 U.S.C. 119-1 hereby claim foreign priority benefits 
under Title 35, United States Code, §1 19 of any foreign applications for 
patent or inventor's certificate listed below and have also identified below 
any foreign applications for patent or inventor's certificate having a filing 
date before that of the application on which priority is claimed. 

Sweden (SE) Patent No. 9403624-1, filed October 24, 1994 



Certificate of Transmission : I hereby certify that this con-espondence is today being 
transmitted to the U.S. Patent and Trademark Office (Fax No. 703-308-3519). 
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Todd M. Oberdick 
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Declaration of Lars Severinsson 
Applicant: HaldexAB 



5) I believe the original patent to be partly inoperative or invalid because the 
claims include unnecessary limitations, and patentee claimed less than 
patentee had the right to claim in the patent. One error in particular is that 
no independent claim is broadly directed to the concept that the bearing 
tappets are connected to the caliper, and that the invention operates by a 
wedging action of the wedge between the fixed tappets and the cross bar. 
This feature is disclosed as a key feature of the invention, e.g. 
immediately following the heading "INVENTIONS" in col. 1 at lines 27-30 
and in col. 3 at lines 51-54, and in FIGS. 1 and 2. 

6) This defect arose through error without deceptive intent in that the true 
invention was disclosed in the application but was not sufficiently claimed 
in the patent. 

7) A recent thorough review and study of the claim coverage of this patent 
revealed these errors and led to the filing of this reissue application. 

8) Every error in the patent in the present reissue application, particularly 
those not covered by the prior declaration submitted in this application, 
arose without any deceptive intention on the part of the applicant. 



I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1 001 of Title 1 8 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent 
issued thereon. 



Full name of first inventor : Lars Severinsson 



Residence: 



Inventor's signature 
Date: 




Citizenship: 

Post Office Address: 



Hishult, Sweden 

A citizen of Sweden 

Nordanavagan, S-310 21 
Hishult, Sweden 
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Applicant: Lars Severinsson 



Assignee: Haldex Brake Products AB 



Serial No. 09/324,506 



Filing Date: June 3, 1999 



Title of Application: 



Disc Brake Caliper 



Assistant Commissioner for Patents 
Washington, DC 20231 

Suppleme ntal Reissue Declaration Of Lars Severinsson 

I, Lars Severinsson, declare as follows under penalty of perjury: 

1 ) I am the inventor of the above-referenced reissue patent application 
and make this declaration in support thereof. 

2) I believe the original patent to be partly inoperative or invalid because 
the claims include unnecessary limitations, and patentee claimed less 
than patentee had the right to claim in the patent. One error in 
particular is that no independent claim is broadly directed to the 
concept that the bearing tappets are connected to the caliper. This 
feature is disclosed as a key feature of the invention, e.g. immediately 
following the heading "INVENTIONS" in col. 1 at lines 27-30, and in col. 
3 at lines 51-54, and in FIGS. 1 and 2. 

3) This defect arose through error without deceptive intent in that the true 
invention was disclosed in the application but was not sufficiently 
claimed in the patent. 

4) Another error is that no independent claim is broadly directed to the 
concept that the two thrust sleeves, cross bar and lever are 
pre-assembled as a unit prior to installation in the caliper. This feature 
of the invention is disclosed, e.g. col. 3, lines 30-36. 

5) A recent thorough review and study of the claim coverage of this patent 
revealed these errors and led to the filing of this reissue application. 

6) Every error in the patent in the present reissue application that is not 
covered by the prior declaration submitted in this application arose 
without any deceptive intention on the part of the applicant. 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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Lars Severinsson 
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Declaration of Lars Severinsson 
Applicant: HaldexAB 




signature 



Date: 

Residence: Hishult, Sweden 

Citizenship: A citizen of Sweden 

Post Office Address: Nordanavagan, S-310 21 

Hishult, Sweden 
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Filing Date: June 3, 1999 


Title of Application 


Disc Brake Caliper 
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Examiner C. Schwartz 



Assistant Commissioner for Patents 
Washington, DC 20231 



Letter Requesting Transfer of Drawings 
In Reissue Application (37 CFR 1. 174} 

Dear Sir: 

Please transfer the drawings upon which the original patent (U.S. Patent 
No. 5,833,035) was issued to the present reissue application pursuant to 37 CFR 
1.174 and MPEP §1413. Applicant submitted copies of the original drawings at 
the time the present reissue application was filed, and no changes whatsoever 
have been made in the drawings. 

Respectfully submitted, 

Wesley W. Whitmyer, Jr. , Registration No. 33,558 
Todd M. Oberdick, Registration No. 44,268 
Attorneys for Applicant 

ST. ONGE STEWARD JOHNSTON & REENS LLC 
986 Bedford Street 
Stamford, CT 06905-5619 
203 324-6155 



Certificate of Transmission: I liereby certify that this con-espondence is today being 
transmitted to the U.S. Patent and Trademarl< Office (Fax No. 703-308-3519). 
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Todd M. Oberdicl< 
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ABSTRACT 



A disc brake caliper comprises a housing (1) to be ananged 
to straddle a vdiicule brake disc, a covct (2) attadied to the 
housing, two thrust sleeves (8), which are connected to a 
brake pad (5) and which are axially movable in the housing, 
a cross bar (9) connecting the two thrust sleeves, and a lever 
(17) for transmitting a brake force from a brake cylinder (4), 
attached to the caliper, to a cross bar.JBearing tappets (20), 
parallel with the cross bar, are fixedly connected to the inside 
of the cover. The lever has a curved we<^e (19) with two 
cylindrical surfaces (19', 19") in engagement with corre- 
sponding cylindrical surfaces of the bearing tappets and the 
cross bar. respectively. An adjuster mechanism (28) is 
arranged on a splined shaft (29) rotatably journalled in the 
bearing tappets. 

12 Claims, 6 Drawing Sheets 
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